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Abstract: Objective: There is currently no general consensus on the optimal treatment of chronic radial head dis-
location. Material and Methods: Considering that the annular ligament is important in maintaining elbow stability, 
we developed a modified method for annular ligament reconstruction in pediatric cases of radial head dislocation 
without ulnar bowing. We retrospectively investigated the therapeutic outcomes of this technique in a series of 
cases. We used our modified technique for the treatment of five patients between January 2006 and January 2012. 
The average age of the patients at the time of injury was 9 years (range, 6-14 years), and the patients were followed 
up for 1 to 3 years. Results: The perioperative and follow-up data of the patients were examined. All five surgical 
procedures were completed uneventfully and had been tolerated well by the patients, with minimal complications. 
Remarkable improvement was noted in all the cases at the end of the follow-up period. Conclusions: Our modified 
technique for annular ligament reconstruction was effective in achieving good reduction of the radial head disloca-
tion with minimal complications in pediatric cases of isolated radial head dislocation without apparent ulnar bowing. 
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Introduction

Isolated radial head dislocations are rare in 
children [1] and often occur in patients with a 
history of Monteggia fractures. The lesion is 
generally detected in cases where the fracture 
fixation is inadequate or when the dislocation 
may have been missed at the initial examina-
tion. Occasionally, it is accompanied by palsy of 
the radial nerve. Radial head dislocation can 
lead to restricted motion, cubitus deformity, 
pain, degenerative arthritis, and palsy [2-6]. 
Several treatment strategies have been pro-
posed for this dislocation, including a conser-
vative approach [7] and open reduction of the 
radial head along with reconstruction of the 
annular ligament and/or ulnar osteotomy to 
maintain the rotational stability of the forearm. 
The annular ligament plays a fundamental role 
in maintaining the position of the radial head 
and the stability of the elbow joint. Therefore, 
we developed a modified version of the conven-
tional techniques for radial head reduction with 

reconstruction of the annular ligament. In this 
paper, we present our findings on the outcomes 
of this modified technique of annular ligament 
reconstruction in a series of five cases.

Patients and method

Study protocol

This was designed as a retrospective study of 
the five cases of unreduced post-traumatic 
radial head dislocation treated at our hospital 
between from January 2006 and January 2012. 
The protocol and study design were reviewed 
and approved by the local Human Ethics 
Committee, and all clinical work was completed 
at the local Hospital. 

Patients 

The inclusion criteria for the present study were 
unreduced post-traumatic radial head disloca-
tions and patient age less than 18 years (Table 
1). The exclusion criteria were apparent ulnar 
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deformities. The patients included one girl and 
four boys, with average age of 9 years (range, 6 
years to 14 years); the injuries had occurred 2 
months to 2 years before presentation at our 
hospital. None of the 5 patients had received 
previous treatment at a hospital for the radial 
head dislocation, and closed reduction was not 
possible in any of the cases. One of the patients 
also had radial nerve palsy. All five patients 
underwent reconstruction of the annular liga-
ment and were reviewed every 3 months. The 
follow-up period ranged from 1 to 3 years 
(mean, 2 years). The parameters assessed dur-
ing the follow up were as follows: the position of 
the radial head and presence of any osteoar-
thritic changes or deformities, as observed in 
the anteroposterior and lateral radiographs; 
the range of motion (ROM) of both elbows; and 
pain, elbow stability, and ability to perform daily 

activities, as evaluated by the patients them-
selves. Informed consent was obtained

Surgical technique

The surgery in all the five cases was performed 
by the same, highly experienced orthopedic 
trauma surgeon. The surgery was performed 
with the patient lying in the prone position with 
the elbow flexed. The posterolateral approach 
was used since this approach is most feasible 
for harvesting the triceps tendon (Figure 1). 
After identification of the joint capsule, the 
annular ligament, which may be intacted but 
displaced or ruptured and obstructed the radial 
head reduction, was located. Then, the intra-
articular spaces of the radiocapitellar and the 
proximal radioulnar joints were cleared of 
debris by removing any fragments of interposed 
capsule, ligament, or osteochondral tissue. 
Reduction of the radial head was then attempt-
ed. The congruity between the radial head  
and the capitellum was then checked for by 
intraoperative fluoroscopy. If this congruity  
was obtained, ligament reconstruction was 
undertaken. 

First, two bone tunnels were created using a 
4.5-mm drill at the level of annular ligament 
(Figure 2A). A 1-0 absorbable suture [Coated 
Vicryl™ (polyglactin 910) Suture; (Ethicon, Inc., 
Somerville, NJ)] was routed through the tunnels 
(Figure 2B). A strip of tissue with width of 1 cm 
and length of 7-9 cm was obtained from the 
central portion of the triceps tendon, taking 
special care to preserve its insertion at the 
olecranon. The tendon strip reconstruction 
material was 3 cm longer than the length of the 
suture, and it was advanced in a manner simi-
lar to the suture (Figure 2C). The reduction of 
the dislocation at the proximal and distal radio-
ulnar joints was confirmed through intraopera-
tive fluoroscopy.

Table 1. Clinical characteristics of the five patients with isolated radial head dislocation

Case Age 
(y) Sex

Duration 
between the 
trauma and 

surgery

Follow-up 
period (y)

Preoperative 
status of  

elbow flexion/ 
extension

Preoperative 
status of fore-

arm pronation/
supination

Postoperative 
status of elbow 

flexion/extension

Postoperative 
status of forearm 
pronation/supi-

nation

Carrying 
angle 

(valgus)

1 6 F 2 months 1 120/0° 50/60° 135/0° 75/90° 9°
2 9 M 6 months 2 115/0° 60/60° 135/0° 90/90° 8°
3 7 M 9 months 3 130/0° 50/60° 135/0° 90/90° 6°
4 14 M 2 years 3 100/0° 40/50° 135/0° 90/90° 11°
5 11 M 1 year 2 110/0° 60/80° 135/0° 90/90° 5°

Figure 1. The skin incision extends from about the 
central portion of the triceps up to the level just past 
the radial neck, along the lateral ulnar border. The 
radiocapitellar joint was exposed between the anco-
neus and the extensor carpi ulnaris.
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Postoperative care

A long-arm cast was applied for two weeks, with 
the forearm positioned at 90 degrees of supi-
nation (Figure 4). After the removal of the cast, 
self-managed forearm pronation and supina-
tion was recommended for two weeks, followed 
by rehabilitation exercises for elbow flexion and 
extension two weeks later. 

Results

The procedure was tolerated well by all the five 
patients, without any perioperative complica-
tions. The postoperative radiographs showed 
good reduction of the dislocation of the radial 
head. At the follow-up visits, all patients report-
ed that they were free of pain and able to per-
form their daily activities. The ROM of the elbow 
was limited immediately after the removal of 

the plaster cast, but gradually increased over 
time, with complete restoration of the elbow 
movement about 8 months after the proce-
dure. The ROM for the elbow is recorded in 
Table 1. In all the cases, the postoperative 
ROM was greater than the preoperative one, 
indicating definitive improvement. With regard 
to clinical appearance, in four of the cases, the 
elbows appeared normal. In one case, supina-
tion was lost to some extent (75°), but the car-
rying angle was the same as that on the other 
side. The radiographs obtained at the follow-up 
visits showed no degenerative change, sub-
stantial radial head deformity, or redislocation. 
Further, the growth plate of the radial head had 
remained unaffected in all the five cases.

Illustrative case report

A 10-year-old boy sustained an injury to his 
right elbow due to a fall (Case 1, Table 1). The 
patient had a Monteggia fracture, with proximal 

Figure 2. A: One bone tunnel (anterior) was made transversely across the ulna (anterior), while the other one (pos-
terior) was made obliquely. The two drill holes exited the ulna at the point of attachment of the annular ligament. 
B: A 1-0 absorbable suture was introduced through the first tunnel anteriorly, routed around the neck, advanced 
posteriorly through the second drill hole, and tied to itself. C: The tendon strip was advanced in the same manner 
as the suture. The end of the tendon strip was tightened and tied with the suture.

Figure 3. Preoperative radiographs of the right elbow 
obtained in the A-P view (left) and lateral view (right): 
The images show the anterolateral dislocation of the 
radial head in a 10-year-old boy. 

Figure 4. Postoperative images of the right elbow ob-
tained in the A-P view (left) and lateral view (right): 
The images show reduction of the dislocation of the 
radial head of the 10-year-old boy. 
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ulnar dislocation of the radial head. Closed 
reduction of the fracture was performed, and 
the elbow placed in a cast for 4 weeks. After 
removal of the cast, the patient had instability 
in his forearm, paresthesia in the area of the 
distribution of the radial nerve, and weakness 
in wrist extension and finger flexion. Two months 
after the injury, the patient was referred to our 
hospital for further evaluation. Clinical exami-
nation revealed no apparent ulnar bowing. 
Elbow flexion was 5-140°, pronation, 70°; and 
supination, 90°. Radiographs showed the per-
sistence of the anterolateral dislocation of the 
radial head (Figure 3). Further, electromyogra-
phy confirmed damage to the posterior interos-
seous nerve.

The patient underwent reconstruction of the 
annular ligament and received postoperative 
treatment as described above (Figure 4). Within 
4 months of the surgery, the patient was able to 
resume full activity without any pain. Follow-up 
radiographs obtained 1 year after the opera-
tion showed an intact radial head and the 
absence of osteoarthritic changes and elbow 
deformity. 

Discussion

In this study, we examined the outcomes of a 
modified technique for annular ligament recon-
struction in pediatric cases of isolated radial 
head dislocation and found that the technique 
enabled good reduction of the radial head dis-
location and restored the elbow function with 
minimal complications. Below, we examine in 
details the various aspects of the findings of 
this study.

Is reconstruction of the annular ligament nec-
essary?

The annular ligament is essentially a strong 
band of fibers that encircles about four-fifths of 
the radial head and attaches to the lesser sig-
moid notch of the ulna. The ligament is a com-
ponent of the lateral ligament complex along 
with the radial collateral ligament, lateral ulnar 
collateral ligament, and accessory lateral col-
lateral ligament [8-11]. Several studies have 
shown that the annular ligament plays an 
important role in maintaining the stability of the 
proximal radioulnar and humeroradial joints of 
the elbow [12-14]. Dunning et al. have shown 
that if the annular ligament is left intact, tran-

section of the radial collateral ligament or the 
lateral ulnar collateral ligament alone would not 
compromise the posterolateral rotatory stabili-
ty of the elbow [13]. Further, Karol Galik et al. 
found that during forearm rotation, the antero-
posterior movement of the radial head is great-
er than its mediolateral movement and that the 
loss of the annular ligament function increases 
the latter movement [15]. Cohen and Hastings 
have also shown that lateral elbow stability was 
provided by the annular ligament [12]. Put 
together, these evidences highlight the impor-
tance of the annular ligament in maintaining 
normal elbow kinematics by functioning as a 
constraint of the radial head.

How to reconstruct the annular ligament?

Several resources have been used for the 
reconstruction of the annular ligament: grafts 
from the fascial strips of the forearm [16, 17], 
fascia lata [4, 18], tendon of palmaris longus 
[19], triceps tendon [3-7, 19-21], and extensor 
aponeurosis [19] as well as nylon thread [16]. 
However, each of these tissues has its own 
drawbacks. The forearm fascia and tendon of 
the palmaris longus are too weak to restrict the 
radius. Further, an additional incision is 
required for harvesting the fascia lata. Non-
absorbable artificial suture materials, such as 
nylon, are unyielding and cannot accommodate 
the continued radial growth, thereby possibly 
leading to the narrowing of the radial neck. Bell 
Tawse and Lloyd-Roberts et al. have reported 
good outcomes with the use of the slip of the 
triceps fascia [3, 19]; therefore, we used the 
same material and similarly obtained good 
results.

The annular ligament is generally reconstruct-
ed using any of the following three techniques. 
(1) The one-hole technique described by Bell-
Tawse, wherein a strip of the triceps tendon is 
passed around the radial neck and through a 
drilled hole in the ulna with a diameter greater 
than that of the tendon strip [3]. Lloyd-Roberts 
and Oner modified the procedure by performing 
both reconstruction of the annular ligament 
and ulnar osteotomy [19, 20]. (2) The two-hole 
technique: In their technique, Seel and Peterson 
drilled two holes into the proximal ulna at the 
original sites of the normal attachment of the 
annular ligament [22]. (3) In the third technique, 
small bone staples and bone-anchoring devic-
es are used as alternatives to drilling holes into 
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the bone [23]. We chose the two-hole tech-
nique over the others since it allowed the secur-
ing of the radial head in its normal position and 
provided an osseous anchorage for the new 
ligament.

Why did we use the absorbable suture?

Some investigators recommend the use of a 
humeroradial or radioulnar Kirschner wire to 
secure the reduced radial head in position dur-
ing the reconstruction of a new annular liga-
ment [24]. However, we have observed that the 
use of the Kirschner wire can cause elbow stiff-
ness and that pin failure can sometimes occur. 
Therefore, we used an absorbable suture to 
secure the radial head. There was no instance 
of redislocation in this study, which suggests 
that the absorbable suture was strong enough 
to prevent failure of the reduction. Furthermore, 
initiation of early exercise under the protection 
of the absorbable suture would be beneficial in 
preventing the development of subsequent 
elbow stiffness.

In addition, some other complications, such as 
osteolytic changes and narrowing or growth 
disturbance of the radial neck, may arise due to 
excessive pressure by the newly reconstructed 
ligament on the radial neck [6, 7, 10, 13, 15]. 
We could avoid this excessive pressure exerted 
by the reconstructed ligament on the radial 
head by using an absorbable suture. The suture 
would retain 100% strength for about 2 weeks, 
after which it would begin to dissolve and dis-
appear completely within 56 to 70 days [25]. 
The absorbable suture could provide the initial 
stability necessary for the newly reduced joint 
and gradually loosen over the next two weeks, 
when the cast was removed; eventually, over 
the next 2 months, the suture would have only 
minimal restrictive effect on the proximal radio-
ulnar joint. Thus, tension on the radial neck 
from the absorbable suture would decrease 
within a short period of time, during which the 
newly reconstructed ligament would attach 
firmly to the ulna. 

With regard to physical appearance, four 
elbows were normal, while one lost supination 
(75°) to a small degree; this was probably due 
to the long interval between the initial injury 
and the reconstruction surgery in that case (2 
years).

Is it unnecessary to perform osteotomy of the 
ulna?

According to Lincoln and Mubarak, the term 
isolated traumatic dislocation of the radial 
head may be a misnomer; they suggested that 
the injury was more accurately described as a 
minimal Monteggia fracture-dislocation and 
that it is often associated with plastic bowing of 
the ulna. They recommended that the maxi-
mum ulnar bow should be measured to detect 
ulnar bowing. For the measurement, a straight 
line is drawn on the lateral roentgenogram of 
the forearm along the dorsal border of the ulna 
from the level of the olecranon to the distal 
ulnar metaphysis. The presence or absence of 
ulnar bowing is determined by the maximal dis-
tance between this line and the ulnar shaft: a 
value of >1 mm may signify the presence of 
ulnar bowing, while a value of <1 mm indicates 
that the deformity does not significantly affect 
the rotation stability of the forearm [26]. In 
cases of apparent bowing of the ulna, osteoto-
my may be necessary. Ligament reconstruction 
alone would be insufficient to stabilize the radi-
al head in cases of malalignment [8, 27]. None 
of the five patients in this study had ulnar bow-
ing of >1 mm. Therefore, osteotomy of the ulna 
was not required in any of the cases.

In conclusion, our findings in this case series 
showed that pediatric cases of isolated radial 
head dislocation can be successfully managed 
with minimal complications by using our modi-
fied technique for the reconstruction of the 
annular ligament. Osteotomy of the ulna may 
be avoided in the absence of the apparent 
ulnar bowing.
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